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(54) FUEL BATTERY 



■ PURPOSE: To simplify a feeding system while simplifying the structure, 
> to maintain high efficiency, and to achieve reduction in the size by 

feeding liquid fuel perpendicularly to the stream of oxidant gas when the 
I liquid fuel and the oxidant gas are fed to a stack, in which a plurality of 

electromotive parts having electrolyte plates are piled up. 
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CONSTITUTION: An electromotive part 4 comprises a fuel electrode 2 which is an anode, an oxidant 
electrode 3 which is a cathode, and an electrolyte plate 1 sandwiched between them. The fuel electrode 2 and 
the oxidant electrode 3 are formed of conductive porous body so that a gas such as the fuel and the oxidant 
as well as electrons can be channeled therein. A plurality of the electromotive parts 4 are formed through a 
separator 5, to form a stock 6, which become a battery main body. The separator 5 is also formed of 
conductive material so that it can function as a collecting plate for passing electrons thus generated. In this 
structure, the oxidant gas is channeled from the lower part to the upper part of the stock 6, and the stream is 
smoothed by using the heat generated by battery reaction, A plurality of feeding grooves 7 for flowing the gas 
vertically are provided on the surface of the separator 5 abutting on the oxidant electrode 3. 
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[0 0 7 3] JniBLfciSfc^V^/l^ffl-fe^U-— * 

14, «#:«M**s*{bffl«3»c«ALftVNj:5K. T-fi' 
fc, iWb*l^©aHx«rJ:<i-5fc*!>lc, 
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[0 0 7 4] Sfcfc, i£{b£lJ#*{fti£8l 7 W^te, ±5£ 

st>cr>-c-t4&< , mz.c£^2iZ7jii-x o\z, &mnm% 
zfisx^mm&xm <o ft ft* ma Lit?-T >^mm^y< 

8 14, ttttsais 3 w\zwntm#xm&m 7 e> 
tiz b mz. mnm 2 wiz hmmm 9 sr«i»t 5 r t 

#5, f-^>^/u^tm^y<^~9 5 (8) ic^b 
• #J#*«*&8I 7 SrttttS KflftW 3 m festal 

[0 0 7 5] _h1B Lfc* * y 9 6 <zv>& < 1 1 1 OCDffi!) 

mat* z.<nmizfe^xm&ffi<nmA&i o&j&i&zn 

fc-h«BK:i6jo-C«£-*-HH::, SftHs^ABlO^!?!/ 
* 6©Jt^fcL<f4T«Bl-SH*3£:, ^.^s/^6cD«it 
*«**T**ti:>5c5o 4oT, m#m&m- 1 0 J4, 

v-r t^tt 5 £ ^b^j^^<o«sn t at 
^jr*^. ^ y ^ 6 wdSE^fj^fii 2 (c-p^-r 5 

14, JiiE L 4 o yt>i§m<r)o em§P4WSS 
IfM$Ji5 2o©ilI©'>4< fcfc— * (0>Jx.{4ftiJ 
ffi4a) (cft^T, ^fl£^*ABSl OSrSHtS. 

_hie?s^w^A8S i o (4, * ? -y ? 6 co^mm 
©h> emgP4cDcsT-«fi!c^tt5ffi, sim-rsi:^ 

(ClEB^tLfc'>^< 1 1 l o<D®4 a fc»oT, IMkffl 
^^.cojjfEnirffi^-f-SJ; ii£jj\ZHzWtrttbtiX\,^?><, * 

[0 0 7 6] CLtbktCioT, ^{b^J^^Wcfttb^H.* 
-rscfi<, ^))SMS2©ffiSp^:® : £-ffi^5|sfirS-rS 

»iti-rsri^x*t, mim&MAtox o<p<om#m 
&&%<gj3x*Fimizm&m 2 i^^-rs r b mtmt^ 

S= -5" LT, r©H«6«||(OjB»«ft»4» Kft»J^©i 

$rS*W(-l4ii:^^-yr-rv^Sfcfe(c, «ig^fR* 
ftt5rt^-c#5i*f^ «il±©fflW>//< < 4 

[0 0 7 7] /«c*i x ±.IE^^ASS*fi£SC*t 1 1 14, ^. 
^5/^ 6 0>&it>ttrtmtb&mb L-Cb4v^L, *fc»J 
^KftSwirfc^rtl-C&S^, ^rco«^*t^J4#(cpg 
*S*x3fc©-CI4fc^. fcfc'L, «?S^A^«figgI5*t 1 



(10) 

17 

•9, fc5VM4TO3lASg1fj*mt l l tx? 6 t<n 
[0 0 7 8] ±i£ LfcffittTOSjASS 1 0 C0jfc#f4, S 

flcj»»*AlSl 0^»«c«S»*««&-r**«6«3-oK, 10 

a «s*T**T, ?£#TO 
igASSl 0Jc*A-r5*8fe*s*>5. rco#SH4, 

ss i o imm^m#mifr&mA-tz> r t s. ft&co 
^&tuTi4, smimvARi ocd^w^-c, mn& 

co^m^^ti^. mm%tm*>? trntmnmAUti o 
t <omm&. o jk^w^ak i o icsstt iba-L^ 

*s|ARC0<!ig£ s 6CD_hE4: *) m<-fZ>&^& 20 

[00 7 9] ffi#ftMs|-i*A& 1 0 ^^**fi:##i- Sfc 
»*. «fc«^W««^#WA»«J*as«- 1 1 OWKti 

ttit) £0. 2~5mmgatt5riWJL 
V\ »fc»»*AKl 0©BSIH] t#0. 2mm*^i:/£5 

5. *ft©f^»SrftJ«WJl:«>fc«l^ ?£#TO 

**fc«s5***Sr*Jti-Si» ^#TO3IASSl 0 co 

5C:i *>#l£LT, &#^**>HA3& 1 0 <Dffi.m t (4 3 mm 

[00 8 0] ftf? U ^«^T-?£#TO^AS& 1 0 fc* 
A£;ixfcj£#TO£, 5l*tt*n»l::26**-?«*MS2 
fc«l&-r5fc«>li»4» ffifrTO^ASSl 0 C0^«=;o <fc 9 
TO^^cO^f^coii?^*:* < *5 J: 9 40 

WNtSrEIBL-CfcJ:^. :©S^, ±fE?£#TO^A3& 
1 0 ORRIS] tf4 5mmS:Sx.Tt>«tV\ &*5, SSttTO* 
ASSl 0<O£fc<4, ^^y^ 6«)«ffilC»o-Clo^lS3e 

*AS8 1 0 «rflJj«i-5 d k fc "TUB"?**. 
[00 8 1 ] £7t, ±j£L/-cJ: 5fcTOtTig* v*!4, 

•9, siswf^v^mts^fe, manto^®^ so 



#IHW6 - 1 8 8 0 0 8 

18 

asfcS, iOJ:5*«8»»«a»4. fSttTOagASS l 0 

TOW®* >*co£&l^ 2§#1-£TOcO 
ft<4'>&< t fe l5HU±l*Sgg£f£»j-e#3ai1--5r 
t*sa*UV\ TOff^* v*^e>&ffcTO»IA 

SSi o^roffiftt^coffem. _kifiLfc<fc?/.ct&u$T 

tLttiV^U ^fcjg^TO^ASSl 000^1=^3 
»Sr9l#ai-J:5**^i:i-Swt'|,-e#5. d<Oi§ 

iK* ^j? OHi P HtmttffifttftttVAB 1 0 OBRmictHiK) 
£ixt£\,^K i&gt)lc*.Zi&&temftM&mAl&l 0CO 

mm x <o toitss* >9(otaa^m^^<-t^z\k^ 

[0 0 8 2] ±3ZBL7t«t5**&^«toT, ffi^TO^ 
ARl Orttc^A^ttfiffifrTOfi, ^FAKiJ: 

#7L«^T'fcSTO«2<D?L^a^$-ti:7t, 'v^ 

W*AKl 0«<o*B««2flaffi*»foiKc< khfa<D-m 
*t?»i^Lfcilii?Li:i-5r tfci«J, ^TOSr«* 

<is ar*» o -e/«c < , mttmM<D a o p i»jt*3i 4> w 

[0 0 8 3] 2i4i #?L«ft:<D?L^^(4, ffifr 

tfi<, i|#{c|5fi3g$tb5 t©T?tt»fcV^s, fSfltTO^tA 
BSl 0<OBSIW*#ltUfc±-C% 0. 2~30 0*in8I 

m&ommktezitcDttmte. 3 5~8o%isits 

ii:3»«»*LV\ TLSSrO. 2/<di i0/h^<t5i, 
fflfftt2a>tt&0SBK&ft9. *fc3 0 0^m 

ft, €*;fc*-t^K:»&:i&:as-C*£KttS. 7L 
wfls^^s 8 o % £lg x. 5 k , il ttTL wSfiltAD-r 5 t co 

7L@I4 0. 5~ 1 0 0 nm co®ffl, ^fcTLco^a 
14 4 5~7 5%OfiSIJ:t5wiiSM4U^ 
[0 0 8 4] MflEHm*«*A-Cjttf*ff2ftK3l 
#iitfJtft»Cf4, «»«2'*'©ffi**s§|#ii*ixfcJS«c 
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[0085] m#mn&mnM2Wic3\$&tstz>£><r)% 

WiUll ±&Lfc^ffi2 iftS#:flJf#fi{fcro 
*fflir/<v-^ 5«M2 

ifeifti 2&iittffi: Lt*?*(6i (Ht, y*ifij) fcK 

(t, i 2 <7>%mt>*mm tr«w 

So r<0»&\ «fM»*«|tAI& 1 0 14, '>ft<i:t>f&fr 
(cf$ms<b©<fc-rs„ SI|EltW«il2 0^f 

^3 tmnm 2 1 fts g fr<D^mt> t zwm-tz 

[0 0 8 6] ±te^^^i&^ 1 2 <D?B#H\ 
*s*li-e#ntfWfc*IJlfiJSrSlt 5 fc©-e«t4v^, '>ft 

tLi«3*tv^» »flE«S»#AiSi o«f©»#;«S»tt, 
f- t&Wfrt S r £ as-c £ ft < ft S o *«£j»JPW*&i« 1 2 
^ifsj-t^tSHttfcio-CSftStW©, -5rc0i|®f40. 

2~1 OmmCDiEHt-t'S i t^ s $f*LV\ 
[0 0 8 7] ^fr^ifSH&i&fll 1 2OT*g*S 1 0mm$:jS;iS 

t <Jot, 12eML ft < ft 

?>„ ftl 2©g*5 0. 2mm*?K£ftSi, ^W^l 

a>ft< fts±(^ mifioMfex-teffi.&tyZOTbmi'K . 
W*ft«jfe*^S?»c ft So *©as S icoi^x 

t LtliO. l~2mm(D®Hii-Sr ir^if* 

^Si, »*LT«fikfcft5tf*»9T?ft<, i»*K:#o 
T**Sr38i-5i3-t*i.!i«*>Sfcii>, fg©8§£ (4 1 xmikT 

Jc:Jpx.TmSte<jft^fltSr#<-t-5fcJ6. SnmiUTii-S 
- £#4 L < , L< (4 3mm«TT*fcSo 

[0 0 8 8] ±CKWK*WIMII 1 2 (4, ffi&jft 

»*A!Sl 0?!>>b^©^1i;ftT-ffi#^£§|#&tr*>© 

(ci4, m&mmm-x& 1 0 w^«=^4 9 ffitt&fwtf&ft 

1 2W^«^Wfi9/!i5^:t<ftSJ; ptd^S-TSo 

J: 5***^0*4. £*ft<cttft#jftft*AJg lot 
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iS#«S»*l&« 1 2 ©Wffi«, fciUHr^u-* 5<D« 
*H-»i*R»i»AI5«J«aW 1 1 strox* 

*>s#, si l < tt«HtiB&2*A& 1 0 <nmm txvm 

ESI 0 Lfc±t?Rfti-5fe©i-*-*. * 
fc. »#ttmffei&J*l 2©?fiM£l4, SMfcffljtf 7 

1. l~2 0fflfSSi>S5J;?l:^t5rt«tL 

[0 0 8 9] ±m»mKmw&mi 214. l*>*¥ 

tC^!tft{t^{4ftfeftV^<DT-|4ft< , fijtt^^] (z^f 
|pj) (C[6]*»oT45^~90S©^ia-effi(tTfl : M LT £> 4 
V\ fcffU «t^A#<ftSir, ttft«m«l»»l 2 

ft <9 , ztitfif#wm®mmitm 

iH"5r irtcftSfc*. LTI430S«T{--f-Sr 
ti)5giLV\ ft*5. M^B^ASS 1 0?r^^ s/^ 6 
20 WSEIc^itS^(4r<75PIi?T-ftV\ 

[0 0 9 0] ^©45i-, ?--Y^*jV%tmi£s*\s— ? 5 
{C0iJx.l4*5p^^]{cjgOt5^#:^^« l 2 SriStt S 

ffi2l:ftf^Wt*^ 11 2tILtI»«2 0« 

5: 1 755-51^6 £ ft S„ miciU, ®«SB4^ffiT-l^— 
{-W^KiS^ittf^^Sr t^prtg£ft>9, iUSb^Sra 
«t5rfcm5. ft*3. -h^Lfc^J£^!)T-{4, f-^t 

30 v^^ffl-t^u— ? 5 izmi&aifxm&m 7 

/HSrKBLTtJcv. ^W4 5ft^(-I4, W^+V^ 
/wra i- ^ * £r3ift * * ft v L fc 9 , '> ft 

«K»4:»t»!Xf^i©»lBfria*J: 5t-i-S,, fc/t* 
L, ^5d 0 d.^W«iJ«, t>V^rf44!9-ero/h^tSr^ 

40 [0 0 9 1] ffifr^^ASSl 0*^^112 

(4aST-fcSo ^W^ltt, fTjeLfc4 5t-^aiK<D^ 
^#VMit*At<ftSo ^*ai6©*i*:«l»lcS*i-5» 

^W^T-fcSo -Tft^^., HtW2 0#7LK^«ii^ 
^•^v^/^ffl-tr/^u-^ 5 Ic^ltfc^^^St l 
2(DftMlcM{mmZ&rtZ>z\ tlcio-C, 
50 L<A^<ft9, «<*«S»S:*«lrtJw§|*iitraflEi»JiS 
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< # s «r*» v -c-# < , m{*m®<»mmsm&m&-r w t 

0>afS«*IW«rfi< -fact fcrtTU ±!BlMb 

5:i*5ff*U^. WE, «#I»iA8lOi:«t5 
An «r»#*^ J: 5 (--3-5 - t ^fig-C*>5o 

[0092] irrs-e, mnmztt. tissoigii 

tt-T5'iB©*iSSrl»v^riMb«K!SrJK<«i-5o'*fc, m 

temnmrnmi 2ftiz.mkw?m&wcvzm&\z&\,^x 

[0 0 9 3] *fc, 8E#MiAIS 1 0 

m^^^xnom^at. mw-mmmxtei oo^ 

[0 0 9 4] r©J:5*K^b«a«©^*jSfei: U-Ctt, 
#5. 

[00 9 5] _hfBL/t€-Hffi0i|ii*5^Ttt, ^V-^/W 
^fflir^l-— * 5 £r^LTjgH;£B4 Zmm^tzX? 

m?t!l^-*^v^r■^r/•? u-— v^wii&i* LfcM/i 
2 t &{b&l« 3 t -r**#r UfcigmSP 4 £\ 

s„ :oi, mitmxxmmm 7 «, #j x.fin 4 t^L 

06fc^i-,t5fc, ®tfb&H£3<Dttfi?««i km 
fi. IMIdWtf 7 f4©ft¥®:|£ 1 2 \z.m L 

ktW©fft&. i-/ite^fS**»S»AK 1 OSffi, Mil! 

^izm&m<Dmmnm,bwimtemtiiLkztix^z> 0 

3 J; 0— Ji/WBflsSrHac 

So 

[0 0 9 6] &it. ±EUfci5«-*»«2iiWk«Wi 
3 4:iSsa[fi5«-*-5J: «&*iHi2 
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m>«A£B*iti-S;tf)£i: LTf4. S*ttK:ttItft£iJtt 
3 i&S^TLffffcOTUS*, tt(M&ft«r^rraft-?3l# 

J: oTM:, ilSASSr^ffa^-CiSflEJIBWS: 
5 1 # ii 4> J: 5 * * # S L * »t ixHtft 5> * v *> 
So *oi5 4*&Kf*» IM^J#*tlH&» 7 

10 2 4fcfitlMfc2S« 3 (DV^-ftLlC^^iXTVNS^I-A^ 

7LSrS«ffiJ;v>. fcfcU i£te#J® 3 fcSHb^J 
»7«:M:i*3it£\ IWk/PJ«3©»7Srl»<J»»«2« 

ft 7 ©ftijffitrii LTttflfllRHi 3 fcSAi"S*J^tL^fc 

9 , r. <D®&&mkwm 3 2 1 <d mm m& ± t/ 

[0 0 9 7] _LfE?LSrSC#8ci: Utfi, l»l2t» 
itMm 3 £ ©«Ea$rPJiS Uftv>*f»Sr^ 7 V —Vile LT 

zxmmtmf btis. $7t, iMsM^fKi&tt 7 

<t»J« 3 fcjKfig-f S^fcfi, gSifSMS 2 t (^{blPJIl 3 t 
©#ffifc, «EflE«WSrfflSftv^Jx.tf&JR««f©*«tt 
tt«-S:#Etf r k iz J: o r fe , ^t^JS 3 »c*flc«S»j9S« 
A-rs r t ^l^ihi- 5 r k ^T'# 5„ 
[0 0 9 8] t r *>X, ±15 Lfc#*16«lO*8l«-«ft 

tt» ^Tftfc*#*isH*A* i of (Dm»mm^nw 
®ii&xm&mmkm-rz>i§'frtat, mimH#wt(&m 

?fiJ^©iiBSS:PiaS$-yr5r i f£So fct, ffifl£«S 

So 

[0 0 9 9] ISfb^Jll 3 —Wffift:^i|EfcoSAroKihia, 
v\ fcfc'U iSffl-rS«t§fcJ;o-Cf4, ilSTLS^^W 

S:SV^9, *>SV>fi^b?PJ«3<D}g«£*8!|5|-^AiBSl 0 
50 *i-5^ft«?is«*§ix5 0 47b. *irSfcUfcifite0EJB«: 
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[0100] '&%-<Dm<tmm3<»wm&i<'-s\>'U 
#e>n*< i/-/u$m i 4 tt^ttwc^ 

ftfc, v—^gW 1 4 IS, &-f Lt$>W12 t 

[0 10 1] ^s<u—?^^i/*jvz$$:m^£ 

mt£ 'y-AWA 1 4 r t lei •? , ^HfcgiM 3 WftiJ 

Itl 4$r^k?fim3(^«lffiW^l^tp- 
[0102] i: r jg^SP 4 Srffljf L^c* * y 9 6 

(13) -cii, ett«s4mo«ft^««tt^it«i-s^. 

**y*6 (13) fc*tfcttttfcrmtffc&fcv\, 
fi^tSCtCJ:!), *Wi-*tffS**P4«r»i{>tttt 

[0 10 3] S/^«^Si5p B pF B 1lCj*tf«-«- 

ttict •? mt>nz * 9v9 m^&^m^ «t o 
£ tfztuz i t) st>tts x * y * «^p a p(Off $ ± *> 

flCltntf* *9y9% (13) «r»»f*tt-Cfc, Rftftl 

« 3 ^mm'sm 1 ««>nicBtiiia^-c# 

Mftft-C* &<&•&. WSWlcili, JbCL^JICSdsnc 
■Cfcixli, ®^W*S5tti:JK«s:«Si|6(-<0->— /K^PitlipI 
fg-e&5*5, H^lcH^H;gi5 4^p 3 proJl^SrM«lw-S 

[0 104] rW:*fLt, ^*y^«fifc»finiH=«tf 

/W*Wt 1 4lZ=tA.Wm&ft1tTtZ>Z. tld J; 
s>*6 (13) S:iBS«)#ltfc8RlCv'-^tt 1 4©tl 
T\ X9 y9 ffil$.$l&<D& £ £ ->-/u|H5*f 1 4 Off 5 K> 
S«r8M5lStf5w rftJC«fc>K SSlfcjfcS 

5„ LTI4. fiaj^li^^-t.^x^n vJSi 
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[0105] ±j*ufci?ic:^^»y^flifigsijara 
ic->-/ugctt 1 4 *r»tr*s-, $Hts<j4i 3 ~-<nm#mn 

tf>f!A£:£ ^IcSftHlcK-it-r^fcfelcii, HI 9 Ic^-f i: 
5 fc, Btfb#J*13 k is—frmt 14i ora^BSra 1 5 Sr 

l, ^-/n»tt 1 4 <t Kft^js 3 1 &m.m& u*v ^ 
— i s—/\s<D^M c &nt>*hmfrm*&®.fiitmz.\ > ^ mw- 

10 St^lci-Sl^li, i£<fc#Jfii3 0«fficD?L£m<'c£-Cfo 

[0106] ifldi)S30jK#i(Sf«Ae 1 0 t 

K*HM©flaffiH\ =fAptt^tt5 ->-/u«BttSr^i* L 

3 <D%gi& t mmi&ftimt t <r>mz.m.m *wt.n z> r t aw 

[0 10 7] @l^V^Lia9IC*5V>Ttt, «S 

20 ^2, ««?©«l*3±t^K^J^3>jS5pST*«L-CV> 

Wfi2tififtSlt©»ii, ^L<li 
BMWJS3 i:«»Jf*i troi*I©'>4< 
ff^fiK Sntv ^ttli <fc . li^^ffi 

[0 10 8] *»W»«H»«»^*SV^Ttt» 

30 \zmnm<nmmw&. i s-r s a i- , M^-^wm^^it 
[0109] *»w©«s»«*fci3v^rtt. itra!Lfc± 

51-, (13) ttfi®^4M<D®^6*j/iffitt 

SrS6i*-r5fc«)l-«gfe#lt^ltix««:e>^v\ 

fc?TS6-C*»*i^ 111111-^^51-^^5/^16^, 

40 Bitg-efos 0 5 ^l;?6«5it)f i titp15*t 1 7§rfflv^5 

[0 1 10] ±fELfc± 5 lc«m«e*ftlt^« 1 7§rffl 
-tcort^l*^^ -y^ 1 6 S:fi6*^ltS/t«) 
ic, ^^y^l 6<0^-ThffiJ; <-T5„ -ttT, « 
?&«Si*^ltSpW 1 7^£lf, -t<D4>(-^^ 1 6Srjf 
ALfc^, ©aMSfcttttrnt 1 7S:l£ffrv>5*Sr«¥» 

*J*W&tt&<Dmfcj]'ex9-y9 lG&mibHrt 
5„ ccoS-g-. fS^^ASS 1 0 li, lai llc^-TJ: 
50 pic, miliiSSfe^itSBtt' 1 7lc^itrt<tv^L. «?&«6 
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fcttltSBtt 1 7 t mm& t VXMf$L1-Z> r. i: t^Ttlt? 
[0 111] <ti*>T*, ilELfc^A^tt^^-rtt^-e 

**ufc«»»»f*itawi 714, strigro^^iS^jT*^ 

ffl-T5»£-Sw<4, ±JCLfc>^y-/HBWtt»«rl4t«> 

[oi 12] jiseufc=f^sw4a:^-r*r«*-ejB^Lfc* 
»4, ^ix.1401 2iz7r=-txo^. mnm, mitmmm 

S i:-Ct/< u-^ Sr^ LTMSB Lfc^ ^ 3/ i> 18© 

T-^J&Lfc*^*$ftft-(tg|5p D p 1 9 5. 
[0 1 1 3] Hi 2tll 1 8 W4Jlffl*^a; 

«*{<t»**»4*l»!e< H^^-^i 8<Dfl|jg^[Ri^Jnip 

u scp c pra^oa«^gfe^:^c:iela-rs«^sfe^^ffi^/J^^ < 

t5: irldfcSfc*, *tf>*S*tttt;>J»44>/«e< 1 

l 8©ai*[i]ldDb-3tv^liJ:v\ -tCL"?, H 
131^1-4,51-, x?^i8C»ffl:^iltt 
gBp D p2 0 a £^ttfcftfal$&ttltgI5p D p 2 O^fflV^Si 

[0 1 14] HI 2(£^Lfc4 51-, *9 V 9 1 8 05^ 

95p n pl 9ttWJRtt& LTt«B61-5 0 Hi 3(C^ 

t£WM&$>tt\-in&2 o<Dm-£-iat. tom/mi o b 

T-#, «*.tf«J«0*«tt«>iS]±SrH5*S-^, 

0 ft##tcf4, H l 2 ic* Lfc J: p &«?fe**«>{'mgI5p 0 p 

1 9 £fc, iBtt®SJRa'jNM5rettlC)S{g 
•SrXJS1-J:5**S'^l±. Hi 3 Lfc4 ? fc«f6 
*$*#(tSCp D p 2 0*J#j»-e*>5. Hl2lc*Lfc 
4 o ttWtm#>¥ivr&St> 1 9 &ffl^5#^fc:i4, S'Ji&g* 
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[0 115] tilt* H 1 2^H 1 3 iCTf: L^m?&«gJ6f=t 
ttSBp D pl9, 2 OSr/B^SSr-g-tC, ^?y^l8«I* 

ZCDtztb* 1 8£0®^fp]--O^T% 

*$tf>ttltSBp°p 1 9, 2 0T?«*#lt5rt!iS»SU\ 
H l 4 Ic^-T ± ?|;, A?y?i8i0 *®fiS<£> 
10 WH4S«t2 1 £, j/^ 1 8<Dmmj?\ft<Offi96kmz.& 

p d p19 (2 0) -CiBSi6#(tSr tlCiot, *-y**l 
8C0#^|fi5 1 8 a K*»*»5^3Sr«t A/if«6«-C#«eie 

^i8 4 o \zm v &Astzmm<vm&i l z 

(4, **** i stwra-ciieasrHs&Kasfca. fc« 

t, H'Jtt«"^Sr«SCOlt!3WL«t^ffl-r5»-e-»c:f4, 
»«tt<o l W$LXhZ> Z. t tm £ LV\ 
20 [0116] ®faSg«>f=mg|5p ( p<Z>fl?i£fc LT(4, H 1 2 

< tbxfi **(omm&faz*j>&&x't$tt>tttttbix?> 

flfjtT*;fc*u44 < , 0iJxJ4"H 1 5 ^H 1 6 t^-T «fc 9 

tr x =r&3M4*m t mmtn t *m%-&t>itxm,mm#> 

loin] hiss, ^??^i 8<D^m^^<om^ 
mztixz'twmmt 2 2^ieau, rnp>HiJttsctt2 

2 MS:, ^^?M8 i0ffiiI®?rS 5 «t 5 A#tt«Jfp 
2 3fftt5t*C > 1 8^ffl^^f^{vl^» 

30 #»tfc«3tSr*L-CV^. Sfc, H 1 6 14, ^•^s'^l 
8(Oi»S^|li]<OTOB{c^rtt^HiJttg8*f 2 2 SrlBM 
U, ClxP>WJtteiI*f2 2Sr**fc«HSrflftt©rfA5(ltt 
£Bp n p2 4t?«S«>#ltfc«l5tSr^;LTV>5o r<D«t 5 
=i"A^tt$t^-tMttW!fsfi:om^^l4, '>4<tfc 

[oils] Jbil!LfcJ;9^=&aro®?tii*$46^(tgJ5p B p 
(4, ^^-y^ 1 8t5S^SB-^ = *— K*SCt?&*tlf-v=. 
/uKO±*»fe«g«)ftlt-rfcJ:v\ rco^-g-, Hll 
40 (c^Lfci 5 (c, H?&i^a6^lta5p 0 pCD— gBSr-^^/}^— /u 

[0 119] ±a?Lfc«-®om?t!l«gfe^ftgBp n p 
14, ^.^ 3'^S:*«Jt)^tt5^iit>Jc, i: i/^ 

*^ICI4, *^>!>f+»ta5p n pSr— SJElf, ^cd^Jcx.^ 
y^Srlf ®?l!lif«*^>^!tSpp 3 p?^J^:lfT^^5^€r 
»ttU*it*Ltf/jr&>5cv^ rco^, ®?l!iiSgfe^ttg|5p n p^ 

50 -rSfcfei-, H 1 7 IC^I-J; p |c, ®?&*«46#ltgpp D o 2 
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5<DftW4mz&lfZ>tZ#><D®'0!KZ 2 5a &®tfXto 
<:i«i»SU>. ±&LfZ4f8(DW l QX% 2 5 a (d« 
?&«S*!)#ltgi5p p a 2 5&l£Jf-5fc«>(£>&$:^|Li£<^, 
J»»U!:«l;:#«:5l#a< - tfciot, 2/ 

fc i 5 lw, * 9 y * l 8 4 9 ^itoMttinr 2i^S 
SEK&SU «?&»«>{*lt»fil9i:^^s'^18fc 
oflllK:j*j&£tLS£IRI*?IIAl Lt, ftttJffftft-itflisa i 

5. 

[0 12 0] &*5, ±^Lfcffi^l$tf>ttttgISp 0 p(;:ffi^.5 

[0121] ±iELfc4 o t£*M3m.-?x9i?9 <r>&t£ 
esteems r t sfc*. ^m^c/J^kic^ 

So 

[0 12 2] ^i^Wiiii, Bfl^LfcJ;9 

is* * jx s h otii/j: i , xmn m 2 ^ss^ms 

(4. 09*.tf«S»«2Sr, WJ»»iW4<©a»«:Ji^*ias: 
V b * V ^ -C ft « lc«S»|Wt««ESr flMS 3 '> * 

[0123] ±®vtzx?tmnmkf&m%L*<DM;fr&\ 

b LTI4, 

(a) wtwmm&<D&&#±^ % aua£VM£a&&&v* 

[0 12 4] (b) »JR»Htt©a»fl£±li, «ialv.^ 
[0 12 5] ±15 (a)*5«fcU< (bJcO^-ftUcfc^-Cb, 
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oTSi^W. AfWUfctt, ±l£j&**&<fc8!«E&iflj$ 

t^5t©ffc5„ ±.ttmnmtmmtvxteft&mf& 
m. mziiPt. p d^cD&^m^mtmc. pi-r 

u-g-fe, Pt-Au£-&, Pt-Sn^l Pt-Re 
Pt-Mo^l Pt-Ti^M?rfflV^ri 
10 ^f#5„ 

[0126] ±is (aXvmnmitf&mtiLi-ii, usi: 

8N4&^i-5igtttt&^a»bft3»##&^2 6 0$i 
±iaufc±5ft«*HMfctt«E2 7*ftttl=fiq9ES 

Sri»SRiiffflW4«0^n h VfiittiK 2 8 ffo fc cDT- 

fc^c hvewsftis 2 si*. '>*< bwsmmt 

8 fd^-T± p fi»f|s«C-T-2 6©*a5Sr-^i!>-C^flc* 

20 yni- >-&m&mm 2 8fip;ti:j;ot 1 

[0127] ±|5bfc7°a h Hs2iH4S*Bi2 8 14, jfitSft 

>£t&t»Jli , fl| * a * — # ^ /w 7 >Wt 

mmtwmx-ibz. 7 s nhyeatti^2 8<oi 
30 m<D^*7u h^&mmmmx~mojj&t lti4, ± 

[0 12 8] Sfc. ±15 (b) Oj)R»K{kttjttfi[^«:, 111 
1 9 iCTjk-tX o ±15 (a) t l^1t*fi^i*^ 26© 

40 — ^ 2 9rtt^o h^eawt4fcK3 osr^j$**yt»Dt 
3 1 t-aofcfc©ffo5„ 

[0 12 9] ±f5Ufciib^T-^5/ h!7-^ 2 9 t Lt 

i4, mmmm£&mi-z>bmz^ nnt^^mnmtmm 
b (D&&tnz&nz, i><Dxio}uim* <oMft*&n&m 

Sfc, r©g»^2/ hy-i' 2 9«f(C^«F^ix57 0 n 

h ^tem'&mm. 3 0 14, w«w»tt<B*m-c*)ixff«* 

50 ©W&fflV^rt^tt, filttf/nhygitt^ 
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/W* >-m<D&m#. (HO) 2 OP (CF 2 ) P0(OH) 2 , (HO) 2 

op (cf 2 ) 2 po(oh) 2 #cD7j/i^{k- y 

(CF 3 S0 2 CH 2 SO2 CF 2 CF 2 ) 2, CF 3 S0 2 NHSO2 C F 

0tJ^$*X5o 3l8SJb{4, -7-7>f ^^117(^p B n ife, T^tf? 
>&M) ^DOWlg (m&&. W • ^5 7J/W±K) ^ 

[0 13 0] rcoi pTii^^^-y h!7 — 2 9T-7°o 

^fi--5*«EicioTS^S 0 ttfl?fi-S-f4^A< 

mmtem-rm%mx-um-*imx'$><9 , ±ie ( a ) 5 
h ve^ta^m 28i isms t -r s r t L 

m 0 w&mm. <o -? a y. ismm&mm 2 8 *wmsm& 
zm-tzmft?** yv-tmz-j'u h^e*tt»KS: 

h> (H^ ) cO^tbiiS&i: LT^-TSfc*, 

i45. /oh>fiiMtt5il2 8, 3 

1 fCD^n h VCDff^EtCioT, 
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14, (W±«^^y-/H-7k*fcl4^fiS^) Srttffc 

b U-Ctt*&L-CbBtO»*ttfc J: 9 , «ttR{bflijK1£* 

[0131] ftfc, *»W©BW<0jfS—T?*>SfB!*{ta» 

[0132] JltStf!) 1 

gffiT'f^SSLfco £"f, ¥*S7LS*S 2 0 m m <D6 0mmX 
10 5 Oin0£7L9tt:frjRm&2 b LTfflV*S 

?PJ^^j»7©^*5gii$ 0. 7ram, *Il 0mmT-fc£ 
t^lO^iSSip t-aS L-TX * 3/ ^ 6 SrffcH L7t„ 

ft**, st^aMi 3 o«E#:^a)[AK i o tm-rzmoK 

0 ©JEM* ttBtlW lmiLfc, 

[0133] ^<D£o{zi,x'&itmfcm<&mm~. m& 
20 m&t vxj? s—frtikm.mbom&m&mAi.tzb 

fc. 

. [0 13 4] Sfc, «S»«2 fc*5#7LKflc<Ort*ffilc 

[0 13 5] ^t:^t0^t-<t5^« : *0f6]±^ffl^ 
30 fiKLfc2tfcCD^«^, ^OBSFB^Slmmt^SiplCL 

fk® JI*5 _L#£5 $ OJ^ 5 fgf b f£ o fc„ * ft , 

tzb r 5, »fk*«Sr*i-S««»4tt{k»Bt^*v^« 
<0«*jl/8T-fcofc 0 ftlc, ¥*&7LS* 5 2 0 wm (0=3, 

x* ? ;-^tf±g--tz>&x-<ommb&mi£i-tz a ^<n> 

[0 13 6] ^blw, ±IEfS{*:^©?&lc3o^^T, El 9 

—>vm% l 4 5rieB-T5i:*i-, Slli:ft^i<^ 
A«©*»»«>{«MtaJtt 17t^^7^6 (16) SriBg 
50 R«»!:U-C«#:«»»««l*f^t![Lfc. 
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[0137] SiJStflJ 2 
±fEHiSfi»J 1 IC*3V^TI4, ^--r V^/Ujftffl-fe^l — * 5 
cOt^!|SHHB!)Wffil^, 0. 5mm, i0. 5 mm <£> 

2*Ktt-a£ji*tt:, i^^wfK^^mm da 

Rfc fcttfif £ * 5 d t &X- # fc 0 
[0138] HJ£0iJ 3 

S«-ef^»Lfc. *i\ ¥*&7LS*S2 0 jum 06 OmmX 
5 OmmGD^ifL'Kft^ gH£ 0. 7 mm, if@ 1 0 mm&ffltffl 

■ef*LrI^t«l|4t2i:Ut 0 sjy$?Lea*3 

0 /am <DmBik<0&TL9#<D— Mjfi<OH&Hlt&&X'm& 20 
U-C*v>-C»ft»l« 3 t bfc„ iir6-C««p«S 1 £4* 
#U «[Ji»*sl0i:*5J:5^a»U-C^^y^ 1 3 £■ 
fEHLfc. /«C*d\ i(*M«ABl 0<OJBtttt, Rem 

1 . 5mmi: Lfc» 

[0 13 9] r©J;5tU-C»fcfSflc*R«-««lK, »» 
[0 14 0] %tt0U tin^icibr, KfclfflRO 30 

« 3 izftftftw xfftg* 7 lt> mtiktm#m& 
mm (H5i^L.fc«ss«») ^MLtiri, ro* 

[0 14 1] *38W»c*ilt5«S»»ft:tt«|«>Afl£ 

[0142] mm&i 4 

M^ftilrolttisfi: LT, 10 0m 2 /gOJt^S^ 
Sr*i-5^*aaS*3J«tt*— if^-yf^ Vulcan XC- 40 

$>5t7^yi 1 7 OSS*, X^-TKV-ttS!!) 

ftKLfct?^^* (^7^^->-l l 7«rffi«T/u 
(«**&0. o ili%) Srfflir^. ISJgtti /im ©7* 

S) . 50 
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[0 14 3] ±ISL^:^fi6tt{KSr, #y x h7 7Wo 
^l^VTk^&jjS&TFE- 3 0 x^^K^tt 

§S) ■fcgtiiaot^SJtfc, r cosies* 
wms-e-fc. zco^mmm m&&&mmx7 o%) t 

x h77/^Dxfu>i: Sr^tflfttt©a#»Sr» 

^■f 3 0 0tt-2 O^MUTtlii: Lfc„ W^ix^: 
ttSHi, mHWiSW (lcn. 2 ) ItOl. 5mgC0 6t& 

[0 14 4] r«i5lcUTffcffiSS:ffll\ A>ol 

ttt, 6 0'Ci:Tilfii^"-7'fe^H*ttSr»l)lLfc. 
^•ro^m, «M4fll<DPS#«»B&ani 100 mA/cm 2 t . 

ftm®mzmn. m&mx& 5 r t fc„ 

[0145] Jt&fliJ 1 

M4 tmrnizLxmrnvtct 15, MMHioRjMtttft 

^fS6 0 mA/cm 2 ffeofc. 
[0146] HJ£#J 5 

E-3 0 (i«p 0 Di&. x^TK^ttM) tuitiiaot 

ft (KIIiii|T*7 0%) ir#y x h77/i-*oif 

T'l'^fl.tt*;**, 3 0 0=CT-2 O^Fal 

[0 14 7] ?9cfC. ±IEmi^S^^fflV^r, SlTlZTjk-t 
^HH^Ljt^oXm^S-g-Srfifvv KiHF-^s' M7-^ 

TliM)7^D>^y7;«^ffl^fc. T 

^y ^ 1 ^-/u/i t h y ^^^./u^v^2^e 

ttft?*'8-fS»fa*Sr0 c Ctc:^*>/«C^e), 2 mA/cm 2 <7)^ 
m«ftr-5^-Fp1Sa;L7t^, $P>IC12 0 mA/cm 2 <OfeW.M 

X'ioftmmmLxmffim.'&&fT'oit e roiotcbr, 

*?y T~l) Y V — fPiz. h y 7/^n^y^ 

[oi48] mt&m 6 

*JS0iJ 5 k mmz LTf^S! Lfc««Sfl5*fflv^5 t * 
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= yy-s-fflv\ sfc^n hve^tt^y -v—t vxit-t 

7^ivi l 7 m&4>. ra-tf^tiM) S-fflWc, a 

1 7(c^S-r5W^-Ji|53— £ Lfc„ rcD,t5(- 
LT, #y7=!Jy^y h!7 — fC^-f^Vl 1 7 

Sr#fc 0 

[0 14 9] JiiaiJ:J:9»fclllfi«5*iJ:VlllfiW6© 10 

mm^mt 102 mA/cm 2 , mmm e <o&tts<oiBJim 

1««S(±9 5 mA/cm 2 £ , V>i* iXfc^ffii|*{£{C§EtL, i«5 
[0150] ^iS«SJ 7 

#15 iliWKi: Ljt„ *i\ T-y vi^/w/i b*'* 20 

i\xmi,tinmwft^s mm b ±mmmm^i:m^mm b 
usau mmm5 bm-&<*x*mmm&&ftoti 0 
rwipiat, 7$yT-i)>*iy hv—fm&t&i&to 

[0 15 1] Z.(D£?\£l,X&1Z.M1frm&m\,\ i>Ol 
f^miz l ^e-vuy * y — /uSr*P*.fc7K^f0E^ h 1> 7A> 
tn^?y7;v-*vi5rl vol%gs#nL;fc'i>tf>S:jfcf«£ 

Wi: lt, 6 0 x:\zx mMm^-y±^^m^i^ 

tz a 30 

[0152] mmm 8 

mm 7 bmmzvx&igtutimm&m\<^bm^ 1 

*/wBKSf{c l ^-/wy ^ y -/w*Aox.yt*^fR{c-^7 >r 
VI 17 Sri vol%^Lifct><aS-t£#£Ms|-t LT, 6 

[0 15 3] Hig^j7*5j:05|lli6«3j8cOPS#m«t^ 
(4, ^tL^ 8 mA/cm 2 , 9 3 mA/cm 2 X*h <9 , V^-fti 

[0154] HJg^J 9 

1116005 ilf^Kf£SLfc«ffi£#Srfl!v^T, HTI:^ 40 

-r anisic ifciiot, ^is^j 5 1 tt«T*4 <o 
-^rtic^a h veaHt^y-^-^^^tbfc^issr, 

««C©*ffilc»*Ufc. ft*5, ? Y V-t b L 

Tj±7Ky 7-v jfcyDhyfi^/v- 

t LTI2 h y 7;^n^ ;? V*^* V®?Srffl^fc„ * 

-f , r=y >- 1 Wi t h y ^ v^/u^^ 
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^.ttS£Srffl^Tii«tt^S5m ^-nv/cm 2 T'^U* 

mA/cm 2 , ^W^^-V^>C A 5msec, s^jl's'.^r'? & sf Jx 
2 0msec (duty cycle: 0. 2) T'fc5 0 CI <£> ,fc (d L 
t, T-y V^ s/ h!7-^f \ z \, y 7^ D ^ >$r V 

[0155] JlJStfiJ 1 0 

mmm9 bmmzvxftM^-ftmmmfr&m^zbm 

1 1 7(^St5a^U^-i: Lfc„ z.(D£?iz 

lt, tfy r-y M7— ^ti;t7-ftyi 1 7 

Sr#fc„ 

[0 15 6] ±!5(Cj;t)#fe||J60lj9*3«tt/|IJfe^Jl 0 
©«tt©i»#ffi^-7-fe/M<H4$:. *JS0d 4 i: n«t(^ L 

Sf^l*. ^rtt^ 10 5 mA/cm 2 ,10 3 mA/cm 2 T*fo 
[0157] SiJg#J 1 1 

M7 — ^*3«tOf7*n Fyeftt^/v-ji, ^Jg 

0iJ9t^Hi:Ufc o S-T, r^yyi^/ii*') 

7 s/ {k*^^ 2 =^JV/ 1 t <D?g-a-fSA^ b S 
iLTSAU iftM9 irl^-^t?m«F*-&SrtTo 

m<ommzMi$.Lti a 

[0 15 8] rK)i?{cLT#fc«®Srffll\ l ^ 
/I'SSSSJC 1 ^-/w^ ^ / -/wS:JDx.fc*®ffi(c h y 
ny ^y^^yglr 1 vol%8sflP L1tb<0 : £:Wii£i!&'& 
b LT, 6 0t;icrjK»«^-7-fe/nWH4SrSI«Lfc. 

[0159] 1 2 

nm0>ji i bmm\zi,xftmLitwm&m^z>bmz^ 

l ^yufiSKfc l ? y -/uS-^PxLfc*^ffi{c-^-7 w 
^1 1 7S-1 vol%8SJDLfcfc<DSrjKflc*S!|Sf-i: LT, 
6 OlC^T^iisl-ffi^-7-fe^iRFttSrjW^Lfc. ro^s- 

[0 16 0] «±tft^LfcJ; pic, 
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[0 16 1] *%^CDS^)ro^-0, HP*>*m 

®?fc cowmen o t ^fiR-r 5 *©#W K Hi- 5 #3g81 
[0 16 2] HS^fflV^T^JR^B^^iiSLfc/J^^m 

[0163] '\-Mmnnm.(Dffim<D-mz?T:-f®$im* io 

IeIilXRU ? fet!cS:S^lci-5fcfeC>7k(H]i|X^3 5 

[0164] 122 k^^®^^ 3 2 C0£mp&7p 
"To 3 2 2 2 (CTjH- <fc 5 /£^i)SHl?t&W 

^«a5^^jf$tL^a^^ttfc«itt^oTV^.5c B12 

2 {^-T 4 5 K^S&H***: 3 2 f4«<5?jC 3 6 % MfW 

37, wji3 8, frbtuz&mmmmzti. 

agBfi-fe/-?u-^ 3 9T*^-gt$ixTV^-5«figi:^oTV^ 20 
[0 16 5] ®Hb#J1£3 8 14, £j£Lfc7k£®lfc1-.5fc 

[0 16 6] ^fc, 112 1 tC:fc>l^T3 5 (4*(ElltX^T\ 
[0167] *E]HK ^ ^ (4, Kfc^Jffi 3 8 iZ&-T 5 30 

[0168] mnmzi-imn*- k y > *3 3 st/b^t 

fr?, HI 2 3 dEI 2 1 l^L;t^®?&©l$r®ia£* 
•To # — h y y -^3 3MJK»iDl*A*'<—*4 0 
*^-*4 i<©2£fc*MiU *ft-P*t«M<* (*&IH]ii# 

ia*Ie]i|K^F*9 3 5<07-fy?lt MM*- h V y i?*m 40 

0 s/^ «fc OlZ-TZ. r<Dt#7K« 

ft** y^ttl)!Ha*IS]iR*-f J:t» fcsp*&#B?LS*S/h 

[0 16 9] Z<D£?tm&&kZ>^bX^ 

i35 i4?ssz:{rff?s Li<rt±<, m&*m*#<Dm 

[0 17 0] «m©{ft&{CO^Tfc2&*8ll E mfc£ 50 
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fljffl LTff 5 #^l-f4WTlC^-r^iSlc-r £ r t » if * 
LV\ ^m*»»*S^«A(S!liEJCtt«S^ia»^3 4 

:©IWil3 4<o-?^ y^t=tti&six-r*»e>, %M 
mmtzmv* y*tt&rLfcE«L*<-cfcj:<. 

[0171] ±J£ Lfc J; 5 y y S?l*«m* 

Lfcir*tcf4«S!|sfiR«fl^-t-^ ij^mtf^o^slsi-ffiftfc 

[0172] «±o«t 5*«-e*8»«o«fei&xtt*«>iaiDi 
iwttffl**L5*TL* (7^^) (4. %m>g<Dim. -r 

difig-r-S ^ £ "C\ ^«»KtL4-^A— ^{d-c-#5o ¥ 

[0 17 3] rro^-g-, fcirttf, MS^it&eBS^HU 

SBTLS^ 1 0 0 Mm MS^fi (= ->"5r^<O^R# 

TLi*) ?r3 0 Mm SSt-TSc 7K«OlH]i|KS8§icM 

7L@Sr5 0 »m &&b • «M 

Oiit/if) {43 0//m SSt UT*J< ^£T% *iX^H 

[0 17 4] rcott, ^-?Lft:cO^?LSl4, Mf*: 

^lC-t-5r £*Sf #5. fcfc'U^HFL*lC|gL-Cf4, 
»U1 (D) . ItSSSI (Sp) . #7Lft (E) {4, 
D= (1/Sp) • (4 E/ (1 -E) ) 
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mmR^nm. & mfc-r 5 a m& to z , 
[0175] ±iaoima©«s«-m»©«j*ffinc:ttiaiRL 

[ 0 1 7 6 ] HI 2 4 ^»{k#Jffi i 9 IhUR L7t*£*1-£l5t£ 

[0 17 7] AttWfctt, jftftttfeMtS 2i, jftft* 
-h!) 3 fc*»t&8l«4 3 t»;0224 4tKIh]HX^ 

3 5 (H**i*) iOlSSo 4fc» — St^jEliXU 5 ** 

3 2(4, 12 2}c^$n?>^i|sf®, nrnwm 

[0 17 8] **&J&*§S»4 3(4, SMt;3U«-C£fifcLfc* 
-THilB&SriKijrtLrvS. El 2 5 (4, ®2 

y zttfafrhfLtzmmmm.*. 1 

[0179] 4 i47kiaiK^r-fc <o , ^k^j«r-«^i-5 

#?U£ ^-fy^) Srgae-rso /frum^ y{?\-smve. 
mmx <o h¥-i%mitm-'\-£ < m&mm*# 3 2 * com 
it&m \z.&t z> mwt rt <b tix ^ -5 . 

[0 18 0] 02 5HL^Lfc*lsJI|X^3 5—^btL5* 

(4, foment *<D\S)%t^-£ti, mnmm<om^mc 

«t or ^rcD#i5Efitfc^S»i5o *^fU-o<^r(4^cO;£ 
£»i£-*-5<E>T'F ( gj@l4&< , Lrv^cote* 

<©^r*^i-5tcor-fo5 0 *@ilx^3 5rt(-#?t$ 

ittzg-Hfc Ut.W3.t7 << v V s ) (4, 0%&.± 
J: 51= U ±oT#?L©ISIlcJit»$ 

[0181] zkcofti&&*84 3 t br(4, /jN§!»«iiSK7 

fflr-#s„ 

[0182] ifc/hf©««7 r ><oi>t> <9 \cmn#fr 
■tirrt«tv\ 

[0 18 3] *fct-^«MgSrK»tT^*©-«**a 

[0 18 4] ffiW^&fcSiM&a^-tt&fifefcSrWftS 
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